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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a matched filter(MF) for 
spread spectrum communication and CDMA communication that 
has provision for radio communication processing from low 
speed data to high speed data and detects delayed waves. 
SOLUTION: Latching circuits 23-53 latch a reference code with 
a code length (N) at a basic data speed and each code at a 
double speed and a 4-fold speed, and four arithmetic circuits 
14-84 execute a correlation arithmetic operation with an input 
spread code arrived in a shift register 1 3. When data is sent at a 
speed four times that of the basic speed, each MF conducts an 
arithmetic operation in response to a code length of N/4, 
constitutes plural MFs and a reference signal is revised for each 
bit shift of data of an input signal in matching with a spread 
signal used for transmission, thus any other MF detects a main 
signal and the other MFs detect multi-path wave signals 
delayed by one data bit each. 
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[0 0 3 1] St. 2 4a, 2 4b®tti;tH0 5, 1 0 
6ttADDER[ElS2 2a 1 0 9 CA;tJ^niDff^n 

hmn^mi^^i 1 5{c*,A*f^ti5. ^bT^ 

ADDER[El^2 2a 1 0 GOtii:^ 1 1 1 
1 1 5{CA:^I^Ftl5. llHtC^ 2 4c, 2 4dO£B:^3l 
07, 1 0 8iiADDERIiS22b WO^Xtl^ , 
^^iIDg^^^5^ tH^lc^JRlHlSSl 1 bVi^Xti^n 
So ^b■r^ ADDER(H]gS2 2b 110O|il;t»ll 

z^mm^ii^^Kts^tiho adder 

[H]SS2 2a 1 0 9St>'ADDER[5II^2 2 b 110® 
a:tJlll. 1 1 3{±M{IADDER[Hl^2 1 126 

Sfcs ADDER[s]K2 1 1 2 60til:tll 1 2*)aiR 
dKl 1 5llA:'7^n5, 

[0 0 3 2] atRiissi 1 ^{t)ikT^mn-rii.o\z. 

atR[5]SStA;b^ntffl^O-5*. 1 
#bTiiif?bffllia:'3i 1 4S#5<tot:^tE1-5o 
®i-5(ci/7 hui?;^^ 1 3^ 7>y5=-[liSSl 2 2St5^ 
SLiElKl 16T-MF5:ffifigU aif^[Hl^4»e)^®ai:'3<£ 

SfettCDMAfi^l liS^lOHSSff^^Kg^bfeT^- 
^iUtf d (bit/sec) Oi®^{;tt> C®MFtt 
mm^^ms (::ct-(±n) ®MFi:bTii{'^b^(t 
tl{S^e.^iV^o '^-dX. EI90l-'^T®S:^fflH2 4 
a, 2 4 b, 2 4 c, 2 4 diPe>oai:t;SiDiLbTigffl 
thtzib. 2\t^b(Dmm 1 2§:tfJ:'3i:bT#-5'i:>5 
4Sfe50T-> :i®tB*fi^S:SS?[HlKl 1 StifJiiS^ 

[0 0 3 3] 09OMF®^S£ff5<8t*3V^-Cx x-^J-it 
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kti^mn^ 1 1 b i^-:^;^^ 1 3 izxti-^n 

-^'iiaf d4S2{g{ZiS3S^:JS:■:3•t^,^5fe4i!)^ x-^r 
t:<y hCmf5&fC^^^(±N/25^>>7'i:^5, 
P^fl*3 1 ttN/ 2 'V T-ip^J^SteiSc^^P N 1 
A*^nPN2*sg[t^OTV>5o COtt^CiSl^T, 
Nf->y7'A»e)^57<;/f-[HlS&l 2 2Ca. 1210013 
1 t^^-r i o C 2 fiO |5l-ON/ 2 f - yffim^^p N 
1 1 3 6. 1 3 7tf^$nT(.^5o dOtt^trHiS 
■rSiCJi. 09CD#rag^l 2 4i:LTN/2f->>7"© 
i£Sc!f^PNl§fflicU bUi?;:^^ 1 2 lC2lHl 

^jfeT-»S# 1 2 5 D 7 ^y5=-[5]S 1 2 2 Cfijib 
^Si^fSo ^lOiatCbTEIl 0CD7<v5"le!SSO^^^l 
3 ItfU^S^tT-So 

[0 0 3 4] Rf^iJt=T l{C*5V>Ts A;'3ft^ 1 3 OCD 
HiiiiCDPNlgBl 3 5i:7>;'f-(£lKl 3 lOPNl 1 
3 7 i:OiB*il3tt5;tia»45||fT$n> c:oa5:^tt09 
(D24C 119i:24d 1 2 0ipC,O{i^l 0 7, 1 
0 8§jD#UfeS2b 1 1 0OI±i:'3l 1 3iP5>ff?)fl 
5, A:^ft^l 3 0O^*OPN2 13 4a5i: 
5 >vf^[iK 1 3 1 OP N 1 1 3 6 i:OffiK8l»*jlff ^ 
n-54s> c:oSI»li*ii:ffiMi:'5:5fei*x -J!IS(c/h$^; 
iiJ:t;i:5:5. v;vf^>'^;^^T-Cx-^5'0 1 b^P^ 

'^^Y N 1 13 5 oa3Ei^ASA:tlft^P N 2 1 3 495 
C#i£t5, ciOj:-5{cA;t;ff^l 3 40gB^CPN 1 
O x';uf-/^;^fig^As#4£1-nK5 ->5"I1E& 1 3 1© 1 3 
6-C-^btPNl iiOgBffiMaStf^fif^fnSo t^^ 
T, 7^-^lif'ybJiiJ:affib;tv;U5=->'i;^fiE:9'j±09 
OZ4a 117i:24b 1 1 8 4^e>0©^ 1 0 5 , 1 
0 6&iDSbt2 2a 1 0 90fil;tJ 1 1 1 

[0 0 3 5] ^^Jt=T2 0A:'jff^0tt^$iai 0© 

1 3 2 cs^f o c:ott,^i^^ t = T 1 (mmi' h i 

^tf>y h^F^]Eli^5:SbTV^«o c:Ott^t:^5^^T^ 
Nf--y7'A»e)fig57>;/^[HlS&l 2 2J±. E10O133 
C^f i o t 2<101i]-0N/ 2 f - ^P N 2 

14 0, 141 As^^^^nTv^^,„ cott^sr^m-r 

5 Kltt, 09 0#S^fH^ 1 2 4 i: bT N/ 2 f - >y 7"Oil£ 
f:^^PN2SffllU i/7 M/i;;^^' 1 2 1{C2|1]^ 
IfCX:^ bx bT h -^-'I'Nf - yXtli^^J bfc^ 
;^-e$iMfi^ 1 2 5 {C i !3 7 >y f-H^ 1 2 2 b^ 
^t^o COidtCbTiai 0©7>yf-[slS©t^!il 3 
3 4S|ia$nSo 

[0 0 3 6] 8$^Jt=T 2C*50T^ A:tjft^ 1 3 20 
f!iitiPN2 1 3 ggPh^'^/f-lHlS&l 3 30PN2 14 
li:©i3^Sllai*?1lff4s|lfT$n^ ::oti5*liia90 
24c 119i:E4d 1 2 OiPe>©fi^l 0 7, 10 



8$jDgbfc2 2b 1 1 0®til;/7l 1 3iP?)f#?.n 
5o A;bfi^i 3 2om*OPN3 13 8g|5i: 
7>;/?[HlI^l 3 30PN2 1 4 0 i:0*@il?1^4S||^T$ 
n^t^. c:o«S[i±ffiS*giii:>5t5fc«5-]8SC/h$«;tB 
v;i/5^>'^;^gJ^T-Cx-^01 t>y h^H:^ 

j-:i±oaffi?gEtf?^s-r5a^> ^fm\^M7\.m.m^ 

N 2 13 9 OSSSi*sx:^jf N 3 i 3 89JK: 
#i£fi>o c:oJ;dt:A:t/{t^i 3 2oa5^K:PN2© 
^;i/f^>'t;^fig:9-tf#q£-rnifv >yf^[ElE& 1 3 3 0 1 4 0 

T-^bfcPN2i:oga*iii^Stf^^fn5o se^ 

t'-^J' 1 tr<y htL±aSbfev;u5=->'^;^EK^tt09 
OZ4a 117i:S4b 1 1 SA^^Offl-f-l 0 5, 1 
0 6^ilD^bfcS2a 1 0 90tti;(3 1 1 1 *?,f#e)n 
5o W±©il{'^OigSS#5'^<^ SiRlellgl 1 5T-{i 
22ai:22boaj*l 1 1. 1 1 SSSiR-rSdiiJC 

5 7=- ^ 2 If -y h :S'0^i li^»AST- 1 S o 
[0 0 3 7] T^-iJ'^f dAS4jgCii53IlC)5:^ 
fc^oia 9 OM F oilM^^oii;<tK:ov>TittB^-r 
5. A^ffi^fi^ 1 1 if'yy Y \yV7.9 1 3 {cA*^n 
B#SiJ t = T 1 K:*5(t-5tt?fa?£fa 11015 0 fC^s-To 5^ 
-iJ'itSf d*i4fgt;iS53iK:^-3TV^5fe»s x-^J' 1 

tr>y ^{I^^lc;■r5^£«c^f^«liN/4^>y7•i:^5;5, 

Mfi<]tCI±N/ 4 5^ <y 7*4^ t)f!g5ffif[^^P N 1 4sg|U{3 
A;t^^n^ PN2, PN3, PN4§lti^V^TV^5o d 
0*i-^{::*V>T, Nf-<v7'A»?)fig57'y5^lHiKl 2 2{C 

ii. Ell 101 5 lCT^■rJ:■5^c4(l©|5I-oN/4f■ 
>y7•^^;S^^f^PNl 16 4, 165, 166, 167 
im^-^tVXL^^-^. dOtt^SrHilf EI90# 
1 2 4 i: bTN/4 f-^y T-OffitiC^^P N 1 <&ffi 
itU ^^7 M/t^;^^ 1 2 lC4lHl^ttTA:t;U ^b 
T ;UNf^ >y -fXfjt^^T bfe^iST'SlMt^ 1 2 
5{cJ:D7<y5^[e]^l 2 2ic|EitbfiSi^-r5o dOio 
t bTE 1 1 ©7 >yf-[HlK©t^^ 1 5 1 tf|ia^tl-5o 
[0 0 3 8] ^^lJt=Tl{C^b•V^T^ A*fi^l5 0O 
$feaI©PNl 1 6 3g5h7-y^!E]SSl 5 lOPNl 1 
6 7 i:©gBfflHm;t;8lfftf^fT^n> c:©m;^»±09 
OZ4d 1 2 0iP6Ofi^l 0 8iPe,?te,ni.o - 

A:t;fi^i 5 0©5feaaipe5 2#@oPN2 162 
gBh7>yf-El^l 5 1©PN1 16 6i:OfflHaS[tf 

Hff^nsA^, c:©?Si[^i^al:fflll^:^5:5fe4i!)-as^^'J^ 

$^£m;bi:'5:i.<. v;uf-;^;:^^^TT-x-^'0 1 t^y b 
BfFlftJii±trjiSSiAs#S1-5#&s BfP^etJt^fefrbfc 

ffiti^^p N 1 16 3 (D^mm^x-nm^^^ 2 1 6 

2g|3C#i£-r2)o C:OJ:-5KA;^ft^l 6 20gB^}CP 

N 1 Ov;uf-;i;^EK^3'4s#St nK5 'vf-dS 1 2 2 

fti^$nfc7 <v5^1iK©!K^ 1 5 1 (DWm^ 1 6 6 -c 

^^bfcPNltOgBfflPSStf^fT^nS. 

-iJ' 1 tf>y M.:jl±ilMb;fev;i/^;t;^fig^l±E90S 4 

c 1 1 goill:^; 1 0 74»e)ff ^ns, 

[0 0 3 9] Wm^s A:'3ft^l 5 0O^fesl4>^3S 
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g> 4#gOPN3 16 1, PN4 1 6 Oi:7>yf-[ll 
Kl 2 2(D7>v?[s!SS®ttH 5 lOPNl 16 5. 

tfA:*3fi^PN3 161. PN4 160g?C#^£-r 
5, c:oJ;otA:tiM^l 6 1, leooSB^lcPNl 
<D^)i>^A:x.^^1fiW^ttii£7 y^M^ l 2 2 
f-HKOtt^ 1 5 1 CD 1 6 5 , 1 6 4-C^bfeP N 1 i: 

jiSbfev;i/f-.'^;^fig^(il2|9©2 4b 118, 24 
a 1 1 7(Dii5^1 0 6, 1 0 SA^ejftejflSo 

E1 1024a, Z4b, 24c, 24c4»e>OI±S 
trios, 1 0 6, 1 0 7, 1 0 8Saif?i]SSl 1 5T• 
^1-5Cl^:t:J:^3^ x-^4t>y h^OtillSI»4s^ 
frt'tS. 

[0 0 4 0] ^^Jt=T2, T30A;tj{t^0tt^SEI 
1 lCDA:t;{t-tl 5 2, 1 5 4C^-ro CCDtt^ttx t 

= T 1 Qmrni' h 1 "f-^ ^"^mm 2 ^-^ i:f 

4d 1 2 O^e.tt^'f >M^t:M-ri.SB*9iltii±l> 
24 c 1 1 SiP^iipf-f Vft^tMbTll^^y hJ-:i± 

®ffibfev;^f•/'^;^^i^^ 24b w^is^h^^^y 
^i^^::J^br 2 t:<y ^J-:i.±iiSbfc^;^^-'^;^^t^^ 2 

4 a 1 1 Tipe-tt^-f >e^CJ^bt3H-y bJiliJg 
3ibfev;i/5^;t;:^«^Ast^t±5T-ts x-^5'4t:>y 

[0 0 4 1] ±fBbfei:lR]«C> T^-^J'jSKA^SfgcDi 

aic2 0'^tmK:^ofc^{c(±. ffill?^l!t[HIK^±^ 2 

8 a~2 8 hCDiot 2®'^t«<Dge^fflilS:^fTl-5 

^l^CDffiH^ei^llST^So 7=-^3S^K:glbT> 
8kbps, 16kbps, 3 2 kb p s-W2C0'^t 
^i:bT*J^$n5Ci:tf#'t^OT\ *^B^mB^bfc 

[0 0 4 2] J.:i±ijiB^bfc<}:-5C. 09O^fiKt<t5^ 

hJ-:i.±aMbfcT>iuf->'^;^ig?t:M1-5 V b 7 ;u^5' 
i?^;^MFo«fiecov^•ciiiBBbfe. b4»U CCD® 
±um^\^tit 5 M F C?^ bT ilBfiStgS^mt- § 
[0 0 4 3] 



t^ztifii:^. l53Si^Ov;i'5^;-?;^Mtacmbfe 
[0 044] it«S 2 ®^B^C»£>-r : 1 

o®MFH^iifeCDMF®MHlSJ$fe-a-5Ci:iSft> 7 
[0 04 5] ^*a30^B^{C*fJiS-r5^m : ^*IS 1 

[0 04 6] m^m4(Dmi^mi-ii^^ mmy=- 

«C^^:aC^^Jt>-r5SiSi:bT, 1^10MF{C^3V^TS• 

gi5^ffiilil?&*»v 7'-^3SmK:]55bfelS®MFm;*3t 

f#57S:feC> aJ^^alHit&jlS?bTfflV^5^i:(Ci^5> 

[0 0 47] m^m 5 c^B^cm-r sas : 4 

tto. MFCDji1i$;*ct <-r5Ci:»<7'-^5' 1 h 
[0 0 48] ^sltJl 6 C^B^C^tJlS-r : 4 

i3iV5c!)^B^K:MJiS■r5^aI*t:^IDx.T^ ^ic^bT 
©*?5!i'5;*«i:fblfef'|:S«l«r 5 d i: 6s-c- 1 5 , 
[HBoiS^^iiB^] 

[01] *^B^^^^t)5MF©^loll^loff^?i*^=^•r 

[0 2] *^B^Cfi^t)5MF0^10|lifi®B^CJ;2) 

im 3 ] *^B^ 5 M F 1 (Dmm(Dmm^(Dx 

[04] *^BJC^^te5MFOl|10|ISS®B^CJ:5 
[05] $^BJi30^b5MFO^l®|||SOfl^^lC*3(t 

[06] *^B^{C^t)5MF0^10|li6®ffJ*iC*3lt 
5o 

[07] *^BgC«^t)5MFOl|l®3ISS®ffJ,^CiMt 
5o 
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[08] *^BJCi5^to5MFCDl|lC0^(Df^l{I*ft 1, 130. 1 

5A*ffi^ft^Ott^C9l^fflfi<J^fb5^-m^0T-fe 12, 2 1 

So ^> 1 4, 6 4 

[09] *^B|K:^fc5MF0^2®||JE(DJfJ.^&S^t-" 1 7-EXNO 

7'n.y^0-e$)5o 3 2. 4 2. 5 

[01 0] *^B^t^t)5MF®^20j|S|®ffJ^{C*J 6. 5 6, 12 

i^i7y^Em(Dxt!ikm9^o:)^m(Dm?m^iht:m i, loi-^ 

tmiT-SSo 7 3, 8 2, 8 

[01 1] *^B^}::^t)'5MF0^20|l56(55fJ.^(Ci5 2 5, 3 5 

lt57>yf-!il^CDA:tlffifC(i^®ttSlOI^P^e<J^{bS^^ l l 7, lis 

■mg;0T-fe5, 10 5, 10 6 

[01 2] t^*Oxi^^;i'MF©«|fieo-0iJ<S:^f 7'n 9, 110, 1 

>y^0-r«iS, 6, 13 7, 1 

m^omn] e, i6 7, i 

13, 24, 34, 44, 54, 1 2 1— >7M/i^;^ 0, 18 1, 1 

^, 23. 33, 43, 53, 1 2 2-5 -yf^liS, 1 ^Wm^o 



3 2, 1 5 0, 1 5 2, 1 5 A-Xtim 
, 31, 41, 51, 12 3-i'n>> 
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2, 1 2 4-#BBff^, 2 6, 3 6, 4 
5-iiMi^^ 6 1, 7 1, 8 1, 9 

^y^mmtim. 52, 6 3, 72, 

3, 9 2, 9 3, 1 0 2-TJU^y^;^{t 
, 4 5, 5 5, 1 1 

,119, 

, 1 0 7, 1 0 8-g|5^*§ilttl:'3^ 1 0 
2 6-Jos:^ 1 1 5--liRi]K> 1 3 
40, 1 4 1, 1 6 4, 1 6 5, 1 6 
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